This paper examines how the firm´s advertising investments are related to different measures of economic and productivity performance during 2007 -2017 in Ecuadorian manufacturing. Particularly, this study analyzes if firms that have advertising investments have better economic and productivity performance compare to non-advertising investment firms. In addition, this looks for evidence on how the different advertising strategies may affect productivity and gross revenue in both advertising and non-advertising firms. For this, this paper estimates the total factor productivity (TFP) at firm-level using a semi-parametric approach to reduce the simultaneous and endogeneity problems in the selection of inputs. The estimation results show that manufacturing firms which invest in advertising have an Advertising Premia on economic and productivity indicators, this premia is higher on economic outcomes. Also, the findings are that continuing advertising investment strategy firms have higher TFP, labor productivity, and gross revenue than exiting advertising investment firms, suggesting self-selection in the exit side of the market but not in the entry side of the market. Finally, the study finds that after firms entering to invest in advertising, firms experience an improvement on TFP, labor productivity, and gross revenue growth, which are in favor of learning by advertising hypothesis.
Introduction
Firms usually seek to have economic returns/profitability to be able to remain and growth in time. In this long-run objective, they invest in tangible and intangible assets/capital, so that, from this firm's assets/ capital, they can operate and produce a good/service that is consumed by the market in which it operates. It is well known that firms that invest in tangible assets/capital, such as machinery and equipment, new factories, and others, do so to increase the production level and thus increase their sales, profitability, and, if possible, market share. However, investments in intangible assets/capital such as Research and Development (R&D), patents, intellectual property rights, trademarks, goodwill, advertising, and others, may lead to generate the same profitability, sales, productivity and growth levels in market share, see for example: (Corchón & Marini, 2018; Hall, Mairesse, & Mohnen, 2010; Lev, 2005) . In this final line, Bontempi & Mairesse (2015) find that intangible capital represents more than four times the productivity gains of tangible capital, similar results are found by Crass & Peters (2014) where intangible assets, especially R&D, advertising spending and human capital, improves business productivity.
Advertising spending, as part of the investment in firm intangible assets, is important because it might attract new consumers and also retain current consumers. Aaker & Myers (1987) , Kirmani & Zeithaml (1993) mention that advertising investments also increases differentiation and awareness; Mizik & Jacobson (2003) , Frieder & Subrahmanyam (2005) argue that this expenditure creates brand equity, an intangible market-based asset, Fombrun, Gardberg, & Barnett (2000) state that it also increases reputational capital and this will positively affect the creation of brand equity. In addition, much evidence su-ggests that this investment has a positive effect on a firm's market value (Connolly & Hirschey, 1984; Salinger, 1984; Chauvin & Hirschey, 1993; Joshi & Hanssens, 2010; Luo & de Jong, 2012) .
In this line, firms invest in advertising not only for the mentioned above but also because it could increase sales, profitability, and productivity. Joshi & Hanssens (2010) mention that "a higher profit in one period may lead to increased advertising budgets, which in turn may boost sales and future profits". If firms start to obtain greater profits, it probably creates an increase in economic performance by investing in new technologies, for example. This increase may lead to generate a greater labor supply. Therefore, an optimal selection of productive factors such as labor and capital will make firms more productive. Also, Chauvin & Hirschey (1993) mention that spending in advertising can be viewed as a form of investment in intangible assets with predictably positive effects on future cash flows. Nevertheless, they suggest that the potential in the effectiveness of advertising expenditures depends on firm size.
In this line, Chen & Waters (2017) argue that a highly productive firm may be able to extend its market share with advertising. Overall, the effects of advertising investment in economic performance not only depend on the intensity of the expenditure as the seminal research developed by Dorfman & Steiner (1954) , it also depends on other variables such as: firm size, location, foreign direct investment (FDI) flows, economic sector, and strategies of advertising investments. In addition, firms that invest in advertising create expectations in their consumers, and their demand could rise (Jaumandreu & Mairesse, 2017) , in turn, to satisfy the increase of demand the firms need to be more productive in order to expand their supply and compensate the emerging demand. Dorfman & Steiner (1954) analyze how a firm can influence the demand for its products to maximize its profits by choosing the price and the amount of its advertising budget. However, decisions about advertising investment are related to productivity and economic performance in a two-way relation.
Contributing to this empirical debate, this paper gives new insights into the effect of investments in advertising and various measures of productivity and economic performance in the Ecuadorian manufacturing sector during 2007 -2017 using an underexplored and novel firm-level data. Although, this causal relationship has been studied in developed countries (specifically with a set of intangible assets), scarce evidence has been obtained in developing countries and nothing for Latin American firms.
Ecuador is used as a case study, particularly since it is a dollarized country and where the investment in advertising of manufacturing firms is relatively high since more than 70% of companies throughout the industry invest in advertising during the period 2007 -2017. Additionally, the investment in advertising can be seen as an investment in intangible assets that promotes the innovation of a product and that in its effect can produce increases in productivity and economic performance; also as innovation in marketing which refers a new marketing method involving significant changes in product design or packaging, product placement, product promotion or pricing (OECD, 2005) , this final concept is scarce addressed in emerging and Latin American economies, because scarce literature analyze this problematic (advertising -productivity) in economic aspect. On the other hand, and generally, advertising has been focused as an expense in most developing countries (contrary to the OECD concept), in this study it is analyzed as an investment in the short and medium-term.
First, this paper determines the advertising premia in firm performance using a firm-level dataset of Ecuadorian manufactures from 2007 -2017, whereas many previous studies in other countries have employed industry-level data. The data used is obtained from the "Superintendencia de Compañías, Valores y Seguros del Ecuador (SCVS)" which is the supervisory institution of all companies in Ecuador, for this study uses all the manufacturing firms. Second, it estimates the total factor productivity (TFP) to determine the advertising premia on TFP, and then we compare this premium with labor productivity and gross revenue. The TFP is estimated using parametric and semi-parametric techniques. We prefer Levinsohn & Petrin (2003) estimator, which reduces the endogeneity and simultaneity in the selection of the inputs. Finally, the paper proposes the analysis of advertising investment strategies close to Fariñas & Martín-Marcos (2007) approach where they use exports strategies, this novel form of studying the advertising investments would help to interpret in a better way which firms have better productivity and economic performance depending on their advertising strategies over time.
In this context, the research objectives are to determine if firms that have advertising investments, measured as marketing innovation similarly to OECD (2005) , have better economic and productivity performance compare to non-advertising investment firms. Also, this paper looks for evidence on how the different advertising strategies may affect productivity and gross revenue in both advertising and non-advertising firms.
The structure of the document is as follows: Section 2 shows the literature review and hypotheses; section 3 reviews the methodology and data; section 4 shows the empirical results and discussion; finally, section 5 gives final remarks.
Literature Review and hypotheses
Research on the effect of advertising investment has focused particularly on the relationship between profitability and sales, although these variables are used as business performance. Studies regarding the relationship between advertising investment and productivity are scarce; mostly, it has been made as an intangible asset where it is included as brand capital, marketing capital, or even as R&D.
Many studies find that firms which invest in advertising show a positive effect on their performance and profitability (Comanor & Wilson, 1974; Porter, 1974; Lambin, 1976; Kirmani & Wright, 1989; Erickson, 1992; Leone, 1995; Mela, Gupta, & Lehmann, 1997; Osinga, Leeflang, Srinivasan, & Wieringa, 2011; Chen & Waters, 2017) . However, there are also other studies testing the relationship between advertising and firm performance, that are unable to find a clear direction of the relation (Erickson & Jacobson, 1992; Han & Manry, 2004; Joshi & Hanssens, 2009) . Besides, there are a few studies that have found no relation between advertising investment and sales performance (Kihlstrom & Riordan, 1984; Milgrom & Roberts, 1986; Mesak, 1992; Hanssens, Parsons, & Schultz, 1999; Ali Shah & Akbar, 2008) In this line, although it may seem obvious that firms invest in advertising to improve their performance and specifically sales and profitability, this does not always happen, particularly because the effects of this investment are not always accompanied by goods improvements, training of employees, labor and business productivity, among other facts. Authors like Narayanan, Desiraju, & Chintagunta (2004) , Kremer, Bijmolt, Leeflang, & Wieringa (2008) , Osinga, Leeflang, Srinivasan, & Wieringa (2011) refer that advertising does not necessarily generate an expected sales return, rather it has a moderate influence on short-and long-run sales; the advertising investment takes time for the results to be noticed within-firm performance, it is an adaptive learning process, Hoberg & Phillips (2016) mention that this could be associated with a later differentiation of the competition which after a while can be translated into profitability; this differentiation with competitors could create endogenous entry barriers as mentioned by Sutton (1991) .
It is also important to mention that not all firms have the same returns in advertising investments. Assaf et al. (2015) argue that the link between advertising investment and firm performance is not simple, and, assuming that there are no other variables interacting with this relationship is unrealistic. In this line, firm size is an important variable when analyzing the impact of advertising investments on firm sales and profitability. Another important relationship beyond investment in advertising is the intensity of this investment. Thus, Assaf, Josiassen, Mattila, & Cvelbar (2015) , Sun (2014) , Eng & Keh (2007) , Chauvin & Hirschey (1993) found that large firms tend to be advertising-intensive and get better returns in advertising than smaller firms. However, Dorfman & Steiner (1954) in their theoretical model, suggest that the advertising-sales ratio equals the product of the price-cost margin and the advertising elasticity of the demand. In this sense, firms need to decide their advertising budget in terms of sales percentage to obtain profits. Martin (1979) takes advantage of this model and shows that the decisión of advertising investment also depends on both profitability and market concentration at the same time, which can be characterized as a quasi-simultaneous decision. Also, he found that firms with a high advertising-sales ratio have better profits. Conversely, Netter (1982) shows that advertising reduces the profitability returns of those firms that advertise intensively.
Other variables affecting advertising investment, and its intensity, are the market size and market growth, for example, firms need to strengthen their advertising strategy when they operate in growing trend markets with a competitive structure 1 . Mavrommati & Papadopoulos (2005) found that the factors that affect the elasticity of advertising are expected to influence the advertising intensity as well; these factors are associated with the demand, product differentiation, and market conditions. Jaumandreu & Mairesse (2017) show the effects of product and process innovation in firms' productivity in which they found that the advertising variable augments the demand significantly. However, if they exclude this advertising variable from the cost equation, they found that there are no significant changes in the marginal cost function, concluding that the effect of advertising upon productivity is indirect. In this sense, the effect of advertising affects not only the current demand but also the future demand, future market share, and profits (Chauvin & Hirschey, 1993; Baye, Jansen, & Lee, 1992) , which in the end may improve labor and business productivity, in other words the TFP.
Studies related to business productivity and advertising investment are scarce; the closest to the productivity-advertising relationship is when advertising investment is treated as an intangible asset, specifically when this asset is the sum of R&D and advertising. Corrado, Hulten, & Sichel (2005) take advertising investment as a brand equity component under the economic competencies group and found that advertising investment is 0.023 times the GDP in the US. This has been the first attempt to include intangible assets as part of the national accounting measurement, and also the first time advertising is treated as an investment and not as an expense. Based on this, Corrado, Hulten, & Sichel (2009) found that the contribution of intangible capital to growth in labor productivity is about the same as the contribution of tangibles, in addition, the capitalization of intangibles increases the rate of growth of output per hour in both the 1973-95 and 1995-2003 periods. In the same line, Crass, Licht, & Peters (2015) found that growth in branding capital (as advertising) was associated with a relatively smaller increase in labour productivity growth, it was roughly 0.03 percentage points in manufacturing, utility, and agriculture & mining, and more or less negligible in the other sectors; Niebel, O'Mahony, & Saam (2017) found that intangible assets, including advertising, in the European Union (EU) countries have a positive impact on labor productivity, especially in manufacturing sectors.
In terms of TFP, Crass & Peters (2014) found for German manufacturing and services firms that branding capital was positively related with TFP and the magnitude was similar compared to investments in R&D, implying that advertising investment increases the business productivity, they also found that branding capital turns out to be positively related to productivity in all manufacturing and service industries. Furthermore, Bontempi & Mairesse (2015) included advertising investments into the intangible capital group and mentioned that advertising is the most important of these intangibles; they found that customer capital, which includes advertising investment, is the highest contributor to the TFP in the Italian manufacture market.
In summary, the relationship between advertising investment with sales, business performance, and profitability has been studied in a large majority, although the authors have different criteria on the impact of advertising on economic performance. There are certain similarities such as time is an important factor at the moment to know if it really improves economic performance when the advertising investment is incurred. However, the relation advertising investment and TFP has been little investigated, only focused on intangible assets without showing specific results of the pure effect of advertising investments.
In this sense, this paper seeks to fill this gap in the literature not only by finding the pure effect of advertising investments on productivity, labor productivity, and gross revenue. In addition, this paper explores premias of advertising investments on various economic performance variables, and finally, this study contributes to the existent literature by studying how advertising investments strategies can impact two measures of productivity and its growth rate, and also gross revenue; in addition, we use Ecuador as emerging country since scarce literature on this topic have been studied developing countries and only have focused on developed countries.
Likewise, the paper contributes to the management literature in the sense that not only the effect of advertising investment on economic performance is analyzed, but also, the advertising investment variable being a business and endogenous decision, is the exogeneizes in such a way that different business strategies in advertising investment are analyzed and how these decisions can affect not only productivity and sales but their growth rates in the short and medium run.
We, therefore, formulate the following four hypotheses: H1: Investments in advertising have a positive relationship with economic and productivity performance; therefore, there is an Advertising Premia.
H2:
The productivity level is positively affected by advertising investments in such a way that firms that invest in advertising have higher TFP than non-advertising investment firms.
H3: There is self-selection and learning by advertising to invest in advertising since firms adopt different strategies to boost productivity and gross revenue.
H4: Investments in advertising could have a lag effect on economic performance, specifically on sales and productivity.
Empirical Methods

Data Structure
We use a unique and novel unbalanced panel data from 2007 to 2017 (annually) built with all the population of Ecuadorian manufacturing formal firms, this dataset was constructed from the balance sheets and financial statements registered in the official website of the Superintendencia de Compañías, Valores y Seguros del Ecuador (SCVS) (2018) which is the company supervisory institution in Ecuador 2 .
The dataset provided by the SCVS contains information on firm-level characteristics, geographical location (region, state, and city); industry location (ISIC two Digits to ISIC six digits) in Table 1A I show the 24 ISIC codes according to the manufacturing industry; economic and financial accounts of all formal manufacturing firms. Those characteristics of data allow getting information on gross revenue, net tangible assets, investments, number of formal employees, domestic raw material purchases, foreign raw material purchases and imports, all measures in real values 3 , size measured as an amount of gross revenue and/or number of employees 4 . Also, the dataset contains information about other important accounts such as: expenditure in advertising, if the firm receives Foreign Direct Investment (FDI) on each year, wages, gross profit, and others. Which those variables it is possible to construct some indicators like labor productivity, capital productivity, wages per hour.
The panel data contains 31,064 observations, and 5,371 formal manufacturing firms during 2007 -2017 . This information is given by depuration criteria similar to Camino-Mogro, Armijos-Bravo, & Cornejo-Marcos (2018) where firms that had reported values less than or equal to 0 in gross revenue, number of workers, total fixed assets and consumption of raw material were eliminated. Also, firms that had reported the number of workers but zero values in wages were eliminated too. Finally, firms that are not active in each year of analysis were eliminated because the supervisory institution does not have the financial statement and balance sheet. Table 1 shows the definition of each variable included in the analysis. The variables description was made based on the established by the SCVS on its accounts catalog of the Ecuadorian firm system.
Besides, Table 1 shows the mean values for several firm characteristics. The comparison is divided into three groups, advertising spending firms, non-advertising spending firms by size: Micro, Small and Medium (MSME), and large firms, also all firms since 2007. The dataset allows dividing the firms into different strategies that companies have done in terms of advertising investments during the whole period. In this path, firms can be classified into five strategies group: Continuing advertising investments, Entering advertising investments, Switching advertising investments, Exiting advertising investments, Non-advertising investments. Firms investing in advertising the whole period is defined as continuing advertising investments; firms that entry to invest in advertising during the period without further changes in their strategy is defined as entering advertising investments; on the contrary, firms that stop to invest in advertising during the period without further changes in their strategy is defined as exiting advertising investments; firms that switch their advertising investments more than once in the whole period are defined as switching advertising investments; finally, the non-advertising investments corresponds to firms not invests in advertising in all the period. Table 1 shows the difference between advertising investment firms and non-advertising firms. The main differences between those groups are in terms of size since the disparity is substantial in gross revenue, employment, capital stock, and raw material consumption. The difference in gross revenue is approximately 8.5 times more in advertising investment firms, in employment is 5.6 times, in capital stock is 8.5 times, in raw materials consumption is 7 times and in gross profit is 16.9 times more than their counterparts.
In addition, in productivity indicators, this pattern continues; however, it is slightly lower than for output and input variables. On average, advertising investment firms have more Labor productivity, TFP, Capital per hour (CPH), and wage per hour (WPH) than non-advertising firms. This relation is persistent across firm size; for example, advertising investments large firms have higher labor, total factor productivity, CPH and WPH in the Ecuadorian manufacturing industry compared to non-advertising investment firms. In this line, managers need to know the magnitude of the advertising premia on labor, capital, and TFP, since productivity may be related to economic firm growth.
Table 1 also shows the difference between advertising investment firms and non-advertising firms in terms of large and MSME firms. Again, in mean, advertising investments, large firms, and MSME have larger economic and productivity performance than their counterparts. For example, advertising investments large firms have 1.7 times more gross revenue, employment, capital stock, and raw materials than their counterparts. This suggests that investments in advertising also require more employment, assets, and raw materials to increase production. A similar pattern is showing on MSME firms.
In Annexes, Table 2A , we show the evolution of the number of firms that invest in the advertisement, by two-digit ISIC, in percentages for the Ecuadorian manufacturing industry for the period 2007-2017. In Table 3A , we present the total number of firms by year and two-digit ISIC including Advertising Investments and non-advertising investment Firms. We also show that the number of firm's investments in advertising is not constant over the years by the manufacturing sector; nevertheless, Table 4A shows that more than 50% of all manufacturing firms invest in advertising in each year. Finally, Table 5A shows the firm´s distribution by region; the Costa and Sierra regions are the more representatives, with 42 and 57 percent of firms respectively. The rest of 1 percent is in Oriente and Insular region. Notes: Values in brackets are the number of observations per subsample. 5 We measure the Capital stock with the Gross Investment in equipment in year t (I it ), net fixed assets in real value (physical capital in year t-1) (k it-1 )), a depreciation rate (d_it ) and the price index for equipment at the industry level (P t ) obtained from the Ecuadorian National Institute of Statistics. This measure is also used in Camino (2017), Fariñas, López, & Martín-Marcos (2014) , López (2014) , Echavarría, Arbeláez, & Rosales (2006) . Similar to Añón Higón, Gómez, & Vargas (2017) I estimate the stock of physical capital, with the initial stock (k 0 ): k 0 = (1-d) VM TFA 0 P 0 , where TFA is the value of total fixed assets, VM is the average age of a firm´s fixed assets.
In Figure 1 , we show the mean of advertising investments intensity by year, in 2008 firms invested a little more than 5% in advertising as a ratio of gross revenue, likewise 2016 are the only year in which firms in the manufacturing industry invested, on average, more than 4% of their gross revenue in advertising, the other years this ratio is less than 2%. This evidence is in concordance with Srinivasan, Lilien, & Sridhar (2011) that found that the impact on profits and stock returns of advertising spending during a recession depends on the market share, financial leverage, and product-market profile; however, firms tend to spend more in advertising in recession periods. In Ecuador, 2008 Ecuador, and 2015 Ecuador, -2016 are considered recession years since the Gross Domestic Product got negative growth rates.
Additionally, in Figure 1 , we show the firm intensity of the average investment in advertising for the 24 manufacturing sub-sectors according to the ISIC classification. The subsector that invests most in advertising, as the ratio of gross revenue, is the manufacture of chemicals and chemical products with an intensity of 5%, followed by the manufacture of food products with an average of 4%, and the third subsector that most invests in advertising is the manufacture of basic pharmaceutical products and pharmaceutical preparations with around 3% on average during the 11 years of analysis. The evidence is similar to Sun (2014) who found that good consumer industries are more intensity advertising than industrial goods industries on average. (2017) and Solano-Solano, Camino-Mogro, & Alvarado (2017) found that ISIC 10 and 21, manufacturing subsectors are non-concentrated, but ISIC 26 is highly concentrated in Ecuador during 2013 -2015; in this line, it is expected that a competitive market invest in advertising to achieve an improvement over competitors and to differentiate themselves from the other firms but in highly concentrated markets advertising spending in many cases may be unnecessary (Comanor & Wilson, 1974; Sutton, 1991; Askenazy, Breda, & Irac, 2016) . .06
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Econometric Strategy
This study considers a three-stage estimation strategy. First, we determine if firms that invest in advertising have a better economic performance and productivity than those firms that do not invest in advertising, for this we use a simple framework where the average difference between advertising investments firms and non-advertising investments firms are calculated after controlling by size, FDI, industry, time and region. The specification allows capturing the relationship between investments in advertising and a set of firm characteristics; the Advertising Premia is estimated from the following equation Where Ψ it is a vector of economic and productivity characteristics 7 of firm i at time t; Advertising it is a dummy variable that indicates the investment on the advertising of each firm i at time t; Size it is a dummy variable that indicates the firm size (1 if the firm is large and 0 otherwise) of each firm i at time t; FDI it is a dummy variable that indicates if firm i receives foreign direct investment on year t; Industry i is a set of 24 two-digit ISIC manufacturing industry dummies to control intra-sectorial heterogeneity; Time t is a set of 11-year dummies from 2007 to 2017 to control macroeconomic shocks; Region r is a set of 4 region dummies to control geographic firm location; and ε it is an error term. The coefficient is the Advertising Premia 8 that firms get on each variable of economic and productivity performance when firm invests in advertising, a positive and significant coefficient represents the Advertising Premia, while a negative and significant coefficient shows a penalty for investments in advertising.
In the second stage, this paper estimates the Advertising Premia with a Cobb Douglas production function with the traditional inputs: capital, labor, and raw materials. The following equation denotes the specification using industry, time, region and two investments in advertising strategies that are invariant on time:
Where y it is the log of the gross revenue of firm i in year t, k it is the log of capital stock, l it is the log of labor input and m it describes the log of raw materials; ω it is the firm´s productivity, which includes a mean level of firm efficiency and the deviation of that mean of each firm, in other words, ω it is assumed to be observable by the firm but not by the analyst (Van Beveren, 2012; Van Biesebroeck, 2007; Camino, 2017; Añón Higón, Gómez, & Vargas, 2017; Syverson, 2011) . Finally, e it is an error term; Continuing Advertising Investments i is a dummy variable that takes the value of 1 if Firms investing in advertising the whole period; and Entering Advertising Investments i is a dummy variable that takes the value of 1 if firm's entry to invest in advertising during the period without further changes. Since the estimation of a production, the function has been widely debated and has changed over time, from parametric to semi-parametric estimations, we use equation (2) to compare some parametric and semi-parametric methodologies.
In this line, authors like Van Biesebroeck (2007) , Van Beveren (2012) and more recently, Bournakis & Mallick (2018) show a survey of differences in each production function estimation methodology. For example, Van Biesebroeck (2007) mentions that the estimation of production functions can be done by parametric or semiparametric methods. Among the parametric methods, we have Ordinary Least Square (OLS); however, it is known that this method has several problems in its estimation. First, the estimated coefficients of the variable inputs will be biased upwards (endogeneity of the inputs). Second, the coefficient of capital will be biased downward (endogeneity of attrition) (Olley & Pakes, 1996) . Third, results biased due to a possible difference in the production technologies used by firms (De loecker, 2011) . Another parametric method is Fixed Effects and Random Effects, both methods also have some limitations, the fixed effects estimator supposes that the productivity not observed in the production function is constant for each firm, Blundell & Bond (2000) mention that productivity can be decomposed into a fixed effect and an autoregressive component AR (1), in such a way that the assumption of invariability of unobservable heterogeneity is relaxed. Finally, the random effects estimator assumes that the unobservable effect does not correlate with any explanatory variable.
In the same line, Van Beveren (2012) reviewed several production function estimates and compared the two semi-parametric estimations: Olley & Pakes (1996) (OP) and Levinsohn & Petrin (2003) (LP) arguing that both estimations solve the problem of simultaneity and reduce the endogeneity that parametric models can not solve. Nevertheless, the OP estimation only includes firms with positive investments that implies a loss of efficiency and can affect the collinearity between capital and investments (Ackerberg, Caves, & Frazer, 2015) .
The prevalence of zero investment observations in many data sets weakens the mapping, prompting Levinsohn & Petrin (2003) to explore an alternative proxy for productivity (material input). In this sense, Van Beveren (2012) argues that if firms report zero investment in a significant number of cases, this casts doubt on the validity of the monotonicity condition; in this vein, Levinsohn & Petrin (2003) use intermediate inputs to proxy for unobserved productivity, rather than investment; this implies that intermediate inputs (raw materials in this case) are expressed as a function of capital and productivity; and the Levinsohn-Petrin (LP) estimator do not incorporate the survival probability and correct for the selection bias. In addition, Van Beveren (2012) mentions that in light of the traditionally poor performance of both the GMM and fixed effects estimators, it would seem that the semi-parametric estimators are to be preferred. Nevertheless, comparing OP between LP estimators, the LP estimator has some advantages from the OP estimator, since this methodology maintains all the observations analyzed and the researcher can retain the full sample of firms in the first stage.
Finally, in the third stage, this paper calculates the TFP at firm-level using the LP estimator. We obtain from the estimated production function. For this, we use the estimated coefficients of each of the inputs, which are, according to the literature on production functions, the most efficient. Thus, we get: 7 In this study, those interest variables are the ones defined in Table 1 , for the exception of (A/S). 8 As the log approximation underestimates the difference for . To calculate the approximation of the Ψ it increase when firm invest in advertising it has been done with the following expression:
, see: Wooldridge (2015) for details.
Once the TFP at the firm level is calculated with equation (3), we measure the differences in TFP( ) between advertising investment firms and non-advertising investment firms. We also divided the variable Advertising Strategy i 9 in a vector of advertising investment strategies that we explain in the Data Structure section. In this line, with the specification in equation (4) we explore how the different strategies in advertising show patterns in their productivity performance; furthermore, this new specification allows us to test the selection and learning hypothesis.
The selection and learning hypothesis has been tested in the majority in international trade (exports and imports) and investments in Research and Development (R&D). This new specification allows testing if more productivity firms select to invest in advertising (selection) and also to test if once firms invest in advertising. After that, they become more productivity (learning). Finally, to correctly test the learning hypothesis we modified equation (4) using as dependent variable the TFP growth (Δ )to get the relationship of entering to invest in advertising and growth of productivity, since investments on intangibles assets could generate later performance improvements as mention Hoberg & Phillips (2016) , Bontempi & Mairesse (2015) Luo & de Jong (2012), Hirschey (1982) , (Weiss, 1969) .
Results
In this section we show the results of Advertising Premia controlling simultaneously by region, 2 digits ISIC manufacturing industry and year. In addition, we estimate a parametric and semi-parametric Cobb Douglas production function using the Ordinary Least Square (OLS), Fixed Effects (FE), System Generalized Method of Moments (GMM-SYS) proposed by Arellano & Bond (1991) , Blundell & Bond (2000) and the preferred method, Levinsohn & Petrin (2003) (LP) estimator, to obtain the TFP corrected for the simultaneous determination of inputs and productivity, also minimizing endogeneity problems and robust to the Ackerberg, Caves, & Frazer (2015) critique. Finally, we employ a strategy analysis of investments in advertising over the entire period, in order to determine if those strategies increase the TFP, TFP growth, labor productivity, and gross revenue. 9 This variable is constructed similar to Fariñas & Martín-Marcos (2007) whose propose a decomposition of the export status. I modified that proposal to use the same definition with investments in advertising. 10 Measured as marketing innovation similarly to OECD (2005) concept. 11 As the log approximation underestimates the difference for . To calculate the approximation of the Ψ it increase when firm invest in advertising it has been done with the following expression:
Economic performance differences between advertising investment firms and non-advertising investment firms.
As described above, the main objective of this paper is to get robust evidence that advertising investment 10 firms have better economic and productivity performance than non-advertising investment firms. This procedure involves three steps. Table 2 reports the results from Fixed Effects (FE) regression from manufacturing sector described in equation (1), the results of Advertising Premia are obtained by the dummy variable Advertising i which identifies advertising investment firms within the continuing and entering invest group. Controlling simultaneously by FDI, size, year, two-digit ISIS industry and region, the estimated coefficient is always positive and suggest that advertising investments are positively and significantly correlated with gross revenue, capital stock, labor, raw materials, gross profit, labor productivity, TFP, CPH and WPH.
This first result shows that there is an Advertising Premia in all the economic and productivity variables used on average; the largest difference is found in the economic performance measures. Advertising investment firms are almost 2 times the size of non-advertising investment firms in terms of gross revenue, capital stock, raw materials and gross profit, and 1 time major in employment. In terms of productivity, labor productivity and capital per hour (CPH) are the largest difference between these two groups; we found that advertising investment firms have 38 and 31 percent larger labor productivity and CPH than their counterparts. In addition, total factor productivity (TFP) is 6 percent higher in advertising investment firms; this difference in productivity between advertising investment firms and non-advertising investment firms could be explained by better wages per hour (WPH), advertising investments firms pay 19% better wages than non-advertising investments firms. 11
In general, firms that invest in advertising are substantially different from firms that not invest in advertising; in this sense, this evidence confirms there is an Advertising Premia in all the economic and productivity variables analyzed in this section. This evidence supports the OCDE's (2005) concept, which argues that a new marketing method involving significant changes in product design or packaging, product placement, product promotion or pricing, could increase innovation and also performance. 
Productivity differences between advertising investment firms and non-advertising investment firms with production functions.
The results obtained in the section above suggest an Advertising Premia in all the variables analyzed. In this path, this evidence allows us to continue with the second stage of the econometric strategy, given that in the third stage, we need the estimated coefficients of traditional inputs to get the TFP and get robust evidence between the relationship of investments in advertising strategies of firms.
In this second stage, this paper shows the results of some parametric and semi-parametric production function estimations; the preferred method is the LP estimator. Table 3 provides estimates of the production function of equation (2) using OLS, FE, GMM-SYS, and LP approach; all the methods have positive and significant inputs according to the empirical literature. However, the OLS has overestimated the inputs coefficients of labor and raw materials; surprisingly, the GMM-SYS has underestimated all the effects of input variables. This suggests that those methods have not corrected the simultaneity in the decision of inputs usage and also endogeneity. In this line, we prefer the LP estimator because it includes a correction for the simultaneous of inputs and productivity (Petrin & Levinsohn, 2012) .
In Table 3 , the results report that the major contributor of traditional inputs to gross revenue is raw materials, followed by labor input and the last is capital stock; this result is similar with other emerging economies like Colombia, Paraguay and Argentina (Hofman, Mas, Aravena, & Fernández de Guevara, 2017; Aquino, 2015; Echavarría, Arbeláez, & Rosales, 2006) . Furthermore, the Advertising it variable which is defined as dummy variable which takes the value of one if firm invests in advertising in year t and 0 otherwise, is always positive and significant at 1 percent, this suggests that advertising investments firms, on average, have 22 percent higher productivity than those firms that not invest in advertising; this result is quite similar that the obtained in Table 2 .
Also, we use two parametrizations of the firm-specific component which are continuing and entering advertising investments firms respectively; these variables were done in order to capture the advertising firm's strategy in year t, and to get more reliable results with invariant strategies in the whole period, in other words, these strategies allow us to endogenize the firm´s decision to invest in advertising as business strategy.
The estimated coefficients of these two parametrizations are positive and significant at 1%; showing that being a continuing investment advertising firm increase productivity in 13% than firms that not invest in advertising, also being entering investment advertising firm increase productivity in 22% on average. In this path, results in Table 3 confirm the Advertising Premia on firm productivity and gross revenue.
Finally, the FDI it shows that firms that receive FDI have higher gross revenue than firms who not receive FDI. This result is in concordance with the empirical literature. See for a detailed survey: (Agarwal, 1980; De Mello Jr, 1997; Saggi, 2002) . In addition, Sun (2014) found that foreign entry is found to affect positively domestic firms' advertising intensity in the consumer goods industries and affect negatively advertising intensity in the industrial goods industries.
Overall, these results show similar relationships to those found in Table 2 ; although the effect of advertising investment is positive and significant on the level of output (gross revenue), this second stage only gives a big picture of how investments in advertising; nevertheless with output, because of this situation, The third stage will bring a more specific vision of how these investments can be more purely related to productivity and economic measures. Notes: Estimates correspond to equation 3. Robust standard errors to heteroskedasticity of estimated coefficients in parentheses in columns (1) to (3). ***, ** indicates the significance at 1%, 5% confidence level respectively. It includes 11-year dummies for the period 2010 -2017, 24 industry dummies according to ISIC codes and 4 region dummies. Advertising is defined as a dummy variable that takes the value of 1 if a firm invests in advertising in year t and 0 otherwise. The GMM-SYS estimator uses the instruments: y it-1 ….y it-3 ,l it-1 ….l it-3 ,m it-1 ….m it-3 and k it-1 (as predetermined) and also instruments as: (y it-1 -y it-2 ),(l it-1 − l it-2 ) ,(m it-1 − m it-2 ) . The Sargan test is the p-value of the over-identification restriction test of instruments. The AR (1), AR (2) and AR (3) represents the Arellano-Bond p-value, to test that the error of the estimation is not correlated serially with the inputs, in such a way that the null hypothesis is not autocorrelation in at least the second autoregressive process AR (2). The LP estimator is the stochastic process of ω it specifies the third-order polynomials and Advertising it is threat as free variable, bootstrapped standard errors with 250 replications in parentheses are reported.
Productivity and economic differences by advertising investment strategies.
The third stage of the econometric strategy is to give robust evidence of the causal relationship between measures of productivity and gross revenue with the firm´s advertising investment strategies. The classification about the different strategies that firms could do during the whole period of this analysis allows me to treat this causal mechanism linking advertising investment to productivity and also to test two hypothesis that literature has focused on international trade and R&D like: self-selection and learning by "exporting or doing". Furthermore, differentiation in advertising investment strategies during a period of time allows us to prove more efficiently if advertising investments really improve productivity and economic performance as shown in the previous sections.
In this path, once the production function is estimated with an LP estimator, the TFP is calculated using equation (3). After that, we reparametrize the firm-specific component in equation (4) into a set of four dummies of advertising investment strategies, we improve the interpretation of the estimated coefficients to catch who is who in the market and what strategy is better for productivity performance. In addition, we use the similar approach of Fariñas & Martín-Marcos (2007) to test the self-selection and learning by advertising hypothesis, since to prove those, the estimated coefficient of continuing and entering advertising investment needs to be higher than exiting advertising investment (selfselection hypothesis) and the coefficient of entering advertising investment needs to be positively and significantly related with TFP growth.
Using equation (4) and replacing the variable Advertising Status i with a vector of advertising investment strategies dummies such as: continuing advertising investment firms, entering advertising investment firms, switching advertising investment firms, exiting advertising investment firms and non-advertising investment firms; we obtain the estimated coefficient for each group by advertising investment status, and we compare the estimated coefficients of each group to test the self-selection and learning by advertising hypothesis. Table 4 reports the results of the estimation mentioned for the Ecuadorian manufacturing sector controlling by size, FDI, year, two-digit ISIC and region.
In Table 4 , we found, on average, that productivity of continuing advertising investment firms is positive and higher than non-advertising investment firms being this difference statistically significant. In this line, firms that invest in advertising over all the period analyzed increase their productivity by 9% in the year invested compared to non-advertising firms. According to the self-selection hypothesis, we found that continuing advertising investment firms have higher productivity than exiting advertising investment firms; nevertheless, entering advertising investment firms have similar productivity with exiting advertising investment firms; this result is in favor of selection on the exit side of the market but not in the entry side, since the productivity of entering and exiting advertising investment firms are similar. This result is in line with the argue of Kor & Mahoney (2005) whose mention that a firm's investments in advertising can help it to learn and absorb new knowledge more efficiently, to develop a distinctive innovative capability.
We also find that firms with an entering investment strategy increase their TFP growth in around 6%, suggesting that this strategy not only increases the TFP in the same year but also increases productivity in future years. These results are in concordance with the argue of Narayanan, Desiraju, & Chintagunta (2004) , Kremer, Bijmolt, Leeflang, & Wieringa (2008) , Osinga, Leeflang, Srinivasan, & Wieringa (2011) whose mention that advertising does not necessarily generate an expected sales return in the same time of the advertising investment, the impact of this investment needs time to change the perception of the consumers and set the differentiation from competitors. In addition, this positive and significant coefficient of entering advertising investment firms with TFP proves the learning by advertising hypothesis. This suggests that start to invest in advertising may improve productivity through this investment.
On the other hand, switching advertising investment firms show a higher TFP (6%) compared to non-advertising investment firms. Finally, we obtain that the average productivity of exiting advertising investment firms is also 6% higher than non-advertising investment firms. It is important to mention that results find a positive relationship and important impacts on TFP level across the different strategies of advertising; previous research has also indicated that strategic entrepreneurship investments, such as those in R&D and advertising and others, positively affect TFP (Urata & Kawai, 2002; Balasubramanian & Lieberman, 2010; Cucculelli & Bettinelli, 2015) . Notes: Estimates correspond to equation 6. Robust standard errors to heteroskedasticity of estimated coefficients in parentheses. *** indicates the significance at 1% confidence level. Advertising status is decomposed into four dummies: continuing, entering, switching, and exiting advertising being the reference category nonadvertising spending firms. We apply a set 24 industry, 11 time and 4 region dummies. TFP, Labor Productivity, and Gross Revenue levels are in logs.
In terms of labor productivity, Table 4 shows similar but higher estimated coefficients on each advertising investment strategies. Also, the self-selection on the exit side of the market is confirmed but not on the entry side of the market. According to the learning by advertising hypothesis, we confirm that entering advertising investment firms have higher labor productivity growth than non-advertising investment firms, suggesting that there is a learning process that enables the improvement of productivity.
Finally, we found that advertising investment strategies have a higher pattern on the causal relationship with gross revenue. The results of each strategy are significantly higher comparing with the other measures of productivity; nevertheless, this pattern is the expected, since the supporting evidence of advertising accountability and the processes would make advertising spending more "essential to firm organic growth" (Gupta & Steenburgh, 2008) , and the benefits induced by advertising, in turn, boost future sales and profits of the firm (Chen & Waters, 2017; Osinga, Leeflang, Srinivasan, & Wieringa, 2011) .
These advertising investment strategies throughout the analyzed period show us the impact of each strategy on productivity and gross revenue, mainly showing us that investing is not the same as investing at random or spending a year or several to obtain an improvement in the productivity and also in the productivity growth. Advertising investment allows firms to improve their productivity and gross revenue growth rates, which in the medium and long run will lead them to obtain better economic performance. (2011) and others, argues that investments in advertising could have a lag effect on economic performance, specifically on sales and productivity, and this effect often becomes observable only after some time. In this line, we employ a robustness check in Table 5 using the same measures of productivity and gross revenue as dependent variables and the Advertising Investment it-n as independent variable, controlling by size, FDI, industry, year and region.
The Advertising Investment it-n capture the effect of lag 1 and lag 2 on TFP, labor productivity, gross revenue, and growth rates. The results in Table 5 are quite similar to those obtained in Tables 3 and 4 ; the effect of the second lag of advertising investment is always lower than the effect of the first lag on productivity and sales measure. This evidence is in favor of the authors mention above and also suggests that the effect with time decreases; other authors suggest that the absortive capacity is always delayed because firms need to adjust their knowledge. Another important aspect of this result is that a new marketing method involving significant changes in product promotion or pricing needs to be improved and changed over time because the consumers ask for constant changes to meet their needs, this result is consistent with the concept of marketing innovation proposed by OCDE (2005). (12) the t-n represents the second lag of advertising spending status firm. Table 5 shows that firms that invest in advertising a previous year have a higher TFP, specifically on 4%, the labor productivity on 24%, and gross revenue on 84% compared with firms that not invest in advertising. Additionally, firms that invest in advertising two delayed years have a higher TFP, specifically on 3%, the labor productivity on 23%, and gross revenue on 76% compared with firms that not invest in advertising. These results show that there is a persistent effect on this economic and productivity performance. However, it is always smaller than the effect in the same year, as is showed in Table 4 .
Final Remarks
We use a microeconomic dataset from the supervisory institution SCVS to explore the differences between economic and productivity performance between advertising investment firms and non-advertising investment firms in the Ecuadorian manufacturing sector during the period 2007 -2017. This paper applies three different approaches to get robust evidence about the differences between those groups of firms. First, we obtain the Advertising Premia for all the outcomes variables using a regression that allows controlling for size, FDI, region, industry, and year. Second, we estimate the TFP using several production functions approach. We prefer the LP estimator that controls the unobserved heterogeneity and simultaneous inputs decision problems. Finally, using the TFP of LP estimator, we measure the differences in TFP between advertising investment firms and nonadvertising investment firms. Furthermore, we divide the advertising investments into many strategies that firms could apply to increase not only TFP, also gross revenue.
The results indicate that manufacturing firms that invest in advertising (continuing and entering advertising investment) have an Advertising Premia on economic and productivity variables; particularly, Advertising Premia is higher on economic outcomes. In this sense, results suggest that investments in advertising increase productivity and economic performance. Additionally, the differences in productivity between advertising investment firms and non-advertising investment firms in the manufacturing sector are around 22% permanently higher TFP.
Likewise, this research finds systematic patterns in the relationship between performance at the firm level and transitions between the invest in advertising and non-investment in advertising. In particular, this paper finds that continuing, entering, switching and exiting advertising investments firms have greater TFP than non-advertising investments firms; this paper also finds that continuing advertising investment strategy firms have higher TFP, labor productivity and gross revenue than exiting advertising investment firms, suggesting a self-selection in the exit side of the market but not in the entry side of the market, because entering advertising investment strategy firms have the same TFP, and lower labor productivity and gross revenue than exiting counterparts.
Form the side of the learning hypothesis. This study finds that after firms entering to invest in advertising, firms experience an improvement in TFP, labor productivity, and gross revenue growth, which are in favor of learning by advertising hypothesis. This evidence is clearer when we test the argument that investments in advertising could have a lag effect on economic performance, specifically on sales and productivity. These results go in line with the hypothesis suggested by other authors that mention the impact of advertising in revenue is not immediately, is an investment that obtains their premias years after the investment.
Finally, these findings have some policy implications in terms of industrial policy. First, although the intensity of advertising investment is low, those intensive firms have a higher productivity than those that do not spend in this area, this implies that if a certain amount of advertising investment is implemented, it could be considered as innovation in product or market, since the success of a new product or process on the market may depend on the quality of advertising (Mohnen & Hall, 2013) and that this investment has fiscal incentives, it may also help to improve firms innovation given its effect on product differentiation which might, in turn, improve business sales and job creation. Second, improving the quality of products is also advertising investment, many actions that may help firms to differentiate themselves from competitors and also increase TFP and gross revenue.
Even though this paper analysis the relationship of investment in advertising and various measures of productivity and economic performance in the Ecuadorian manufacturing sector, the present study has some limitations. First, those derived from the nature of the data source used since firms may not report certain investments or place them in other types of accounts. Second, this study focuses only in advertising investments; however, there is a growing current that studies complementarities, see for example Añón Higón, Gómez, & Vargas (2017) , Ennen & Richter (2010) . In addition, our dataset does not allow us to study complementarities since no information about R&D, human capital, patents organizational innovation is given. Finally, these results should be interpreted with caution because not major evidence in other Latin American countries is known; this is why this evidence aims to open the debate in similar Ecuadorian economies. 
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